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(54) CELL FOR FUEL BATTERY AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cell and cell plate for a solid- 
state electrolyte type fuel battery, together with its manufacturing 
method, wherein the film resistance of an electrolyte layer is low and an 
electrode reaction area is sufficiently assured while reliable for frequent 
trigger and stop. 

SOLUTION: The cell for a solid-state electrolyte fuel battery is provided 
where a solid-state electrolyte layer 3 is held between an upper part 
electrode layer 4 and a lower part electrode layer 5. A substrate 1 is 
provided which comprises an opening part 8. The upper part electrode 
layer 4 is so laminated on the upper surface of the substrate 1 as to 
stop the opening part 8. The solid-state electrolyte layer 3 is coated on 
the lower surface of the upper part electrode layer 4 through the 
opening part 8 from the lower surface of the substrate 1 . The lower part 
electrode layer 5 is laminated on the lower surface of the solid-state 
electrolyte layer 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In a eel for solid oxide fuel cells which has a laminated structure which pinched a solid electrolyte layer in an up 
electrode layer and a lower electrode layer It has a substrate which has opening penetrated on the inferior surface of 
tongue from the upper surface. The above-mentioned up electrode layer A laminating is carried out so that the above- 
mentioned opening may be blockaded at least on on top [ of the above-mentioned substrate / all or some of ]. A eel for fuel 
cells characterized by for the above-mentioned solid electrolyte layer being covered by inferior surface of tongue of the 
above-mentioned up electrode layer through the above-mentioned opening from at the bottom [ of the above-mentioned 
substrate / all or some of ], and carrying out the laminating of the above-mentioned lower electrode layer to at the bottom 
[ of the above-mentioned solid electrolyte layer / all or some of ]. 

[Claim 2] A eel for fuel cells according to claim 1 characterized by adding an insulating stress relaxation layer of the 
above-mentioned substrate which the laminating was carried out at least to the upper surface, and was covered by fields 
other than the above-mentioned opening of the upper surface of a parenthesis, or this field and a part of the above- 
mentioned opening, and carrying out the laminating of the above-mentioned up electrode layer to on top [ of the above- 
mentioned insulating stress relaxation layer / all or some of ]. 

[Claim 3] A eel board for fuel cells characterized by connecting two or more eels for fuel cells according to claim 1 or 2 in 
the direction almost perpendicular to the direction of a laminating two-dimensional, and unifying and changing. 
[Claim 4] In order to be the method of manufacturing a eel for fuel cells according to claim 1 or 2, or a eel board for fuel 
cells according to claim 3 and to form the following production process **-****:openings, A production process of a 
substrate which forms a mask layer in an inferior surface of tongue at least, ** : A production process which forms an up 
electrode layer in the upper surface of the above-mentioned substrate, A production process, ** which form opening in 
the :above-mentioned substrate : ** A production process which forms a solid electrolyte layer from an opposite side with 
a substrate side in which the above-mentioned up electrode layer was formed, ** : a manufacture method of a eel for fuel 
cells characterized by including a production process which forms a lower electrode layer from the same field as the 
above-mentioned solid electrolyte layer carried out after production process **, or a eel board. 

[Claim 5] A manufacture method of a eel for fuel cells according to claim 4 characterized by adding production process ** 
which forms a temporary substrate layer for forming the above-mentioned solid electrolyte layer carried out before 
production process **, and production process ** which is carried out before production process ** after production 
process **, and which removes the above-mentioned temporary substrate, and changing, or a eel board. 
[Claim 6] A manufacture method of a eel for fuel cells according to claim 4 characterized by adding production process ** 
which is carried out before production process **, and which forms a temporary substrate so that the above-mentioned 
opening may be plugged up, and production process ** which is carried out after production process **, and which 
removes the above-mentioned temporary substrate, and changing, or a eel board. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the eel for fuel cells, and its manufacture method, 
and relates to the eel which pinches with an electrode this solid electrolyte of the solid oxide fuel cell (SOFC) which 
obtains electrical energy according to electrochemical reaction in details, and grows into them using a solid electrolyte 
further, and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, high energy conversion is possible and the fuel cell attracts attention as a 
source of clean energy gentle to earth environment. Among various fuel cells, the fuel cell of a solid oxide type is a cell of 
the format which attaches a porous electrode in the both sides (table rear face), using oxide ion conductivity solid 
electrolytes, such as yttria stabilized zirconia, as an electrolyte, and supplies air or oxygen gas to one side by using a solid 
electrolyte as a septum at a fuel gas [, such as hydrogen and a hydrocarbon, ] and another side side, and is a fuel cell 
which generally operates at about 1000 degrees C. 

[0003] It is known that the conductivity of this solid electrolyte will serve as a value low a figure single [ about ] as 
compared with the conductivity of the electrolyte of a phosphoric acid fuel cell or a fused carbonate fuel cell. Although it 
becomes important to thin-film-ize a solid electrolyte and to reduce membrane resistance as much as possible in order to 
raise generation-of-electrical-energy power density since the electric resistance of an electrolyte portion serves as 
generation-of-electrical-energy loss, since the area of the above magnitude is generally required to some extent that the 
function as a cell should be secured to an electrolyte portion, in the solid oxide fuel cell, the cellular structure (single 
cellular structure) in which the solid electrolyte film was formed on the base material with a mechanical strength is 
adopted. In addition, the following structures are proposed as structure of a concrete fuel cell. 

[0004] (1) It is cylindrical as a cylindrical base material, and form in the support tube surface the cellular structure which 
carried out the laminating of a fuel electrode layer, an electrolyte layer, and the air pole layer using a porous support tube. 
There are a cylinder disk mold which arranged two or more cellular structures to one support tube, and a cylinder 
pinstriped mold which formed one eel in one support tube. Also in which form, two or more cylinders are electrically 
connected by interconnector, a cell is constituted, one of the gas of fuel gas or air is introduced inside a support tube, and 
the gas of another side is introduced and generated on the outside of a support tube. In such a cylindrical solid oxide fuel 
cell, in order to pass one side of fuel gas and air in a support tube, there is the feature which does not need a seal 
especially between fuel gas and air. 

[0005] (2) It has structure equivalent to a phosphoric-acid mold or a carbonic acid fused salt mold on a plate mold basic 
target. That is, it is the structure by which the separator board which stuck and aligned with both sides of an interconnector 
plate the fuel electrode board in which fuel gas passage was formed, and the air pole board in which the airstream way 
was formed, and the plane eel board which carried out the laminating of a fuel electrode layer and the air pole layer to 
both sides of a sheet-like electrolyte layer were stuck by turns, and was set. In order to thin-film-ize an electrolyte layer, 
the cellular structure which formed the electrode layer of an electrolyte film and another side by using one of the electrode 
layers of a porous fuel electrode or an air pole as a base material is proposed. For example, the configuration which 
formed the electrolyte layer of 15 micrometers of thickness by the vacuum slip casting method on the fuel electrode layer 
made from nickel cermet of 1.5mm thickness is indicated (Proceedings of The 3rd InternationalFuel Cell Conference, 
P349). 

[0006] (3) They are a monolith type plate mold and similar structure. While forming passage using the wave configuration 
of a eel film with the structure which stuck by turns the separator board in which the fuel electrode layer which does not 
form the gas passageway, and the air pole layer were formed, and the eel film of three-layer one of the fuel electrode layer 
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of a corrugated plate configuration, an electrolyte layer, and an air pole layer on both sides of an interconnector plate, and 
aligned them with them, there is the feature which is reducing electrolyte membrane resistance by enlarging electrolytic 
area. 

[0007] (4) As structure of the fuel cell which furthermore made electrolytic thickness thin, much small openings form in a 
substrate and the structure which carried out the laminating of the eel board of a configuration of having made three layer 
membranes of a fuel electrode layer, an electrolyte layer, and an air pole layer put on this opening and the separator 
board in which passage was formed, by turns is proposed (JP.8-64216.A). With this structure, it is indicated by by forming 
membranes to this that electrolyte thickness is made to about 2 micrometers, using the silicon (Si) wafer which is not 
porosity as a support substrate. Specifically, the electrolyte layer which consists of the stabilized zirconia of a single 
crystal film is formed on the stacking tendency cerium oxide (Ce02) layer formed on Si substrate or Si substrate. 
Moreover, the cellular structure of a configuration of small opening having formed in Si single crystal substrate by which 
pre-insulation was carried out by the silicon nitride, and having formed three layer membranes of a fuel electrode layer, an 
electrolyte layer, and an air pole layer in it similarly, is proposed (Mat.Res.Soc.Symp.Proc.Vol.496, p155). 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to raise a generation-of-electrical-energy output, 
it is important to perform thin film-ization of a solid electrolyte layer and to reduce the conductivity for an electrolyte layer. 
On the other hand, since fuel gas and air are using the electrolyte layer as the septum, they become important [ the 
compactness of an electrolyte film J. Even when a pinhole is formed in an electrolyte film and it is small, when leak occurs, 
gas will carry out a direct reaction and a generation-of-electrical-energy output will lose. Although the manufacture method 
which forms a precise electrolyte film on a porous support substrate in the conventional technology (1) from this viewpoint 
becomes important, about this, the electrochemistry vacuum deposition which seals a porosity support substrate in the 1st 
step, and forms membranes by carrying out eburnation in the 2nd step, for example is proposed ("fuel cell generation-of- 
electrical-energy" Corona Publishing, 1994). However, in this electrochemistry vacuum deposition, the technical problem 
that electrolytic thickness will become thick with hundreds of micrometers occurs. 

[0009] Moreover, in a solid oxide fuel cell, if the operating temperature can be fallen, the thermal stress concerning the 
joint between a eel board and a separator, the joint of a gas installation pipe and a fuel cell, etc. can be reduced, and the 
time amount and energy which can improve and deactivation takes the endurance of a cell can be reduced. There is an 
advantage as for which thickness of an electrolyte layer is made to dozens of micrometers in the conventional technology 
(2). However, since it increases rapidly in proportion to the fall of operating temperature and the rate of membrane 
resistance will increase a figure single [ about ] when it is going to operate the solid oxide fuel cell whose operating 
temperature is generally 1000 degrees C at 600 degrees C - 800 degrees C low temperature from an above-mentioned 
viewpoint, electrolytic membrane resistance has the technical problem that above-mentioned thin-film-izing is not enough. 
[0010] Furthermore, there is an advantage which can fall the membrane resistance of the whole electrolyte in the 
conventional technology (3) by making the area of an electrolyte layer increase. However, since the configuration of a eel 
film etc. is complicated, if the fuel cell which the technical problem that a manufacturing cost becomes high for forming the 
thin-film-ized electrolyte occurs, and operates at 600-800 degrees C is assumed, it cannot be said that reduction of the 
membrane resistance of an electrolyte layer is still enough. 

[001 1] Moreover, in order to form an electrolyte film on the substrate excellent in the smoothness which is not porosity, 
there is an advantage which can form a precise thin film several micrometers or less in the conventional technology (4). 
The cellular structure given in JP,8-64216,A has the configuration in which the electrolyte layer and the electrode layer 
were formed extensively in one substrate possessing much openings, and the feature is in it at the place which forms a 
single crystal film by forming an electrolyte film directly on Si substrate which has not carried out insulating processing. By 
the way, generally the generation-of-electrical-energy output of a eel is changed depending on the way and temperature 
distribution to which gas flows. In the fuel cell carried especially in mobiles, such as an automobile, as compared with the 
case of the fuel ceil system of a common fixed mold, a starting halt is performed frequently, and it is required that the 
temperature rise time to starting initiation should also be finished for a short time, therefore high thermal shock resistance 
and heat-resistant stress nature are required also of a eel portion. On the other hand, in the cellular structure given in 
JP,8-64216,A, since the coefficient of thermal expansion of Si substrate and stabilized zirconia was different about three 
to 6 times, the technical problem which becomes inadequate [ that exfoliation and a crack occur according to the 
difference of the coefficient of thermal expansion of the stabilized zirconia single crystal film which are Si substrate and an 
electrolyte etc. / thermal shock resistance ] occurred. 

[0012] Moreover, in the operational status of a fuel cell with which deactivation is performed frequently, although 
generated output is changed according to a temperature condition, having held uniformly tends to use generation-of- 



http://\AA/vw4Jpdlj^ 3/18/2004 



Page 3 of 8 

electrica.-energy voltage as power. If it is in the condition that each eel was electrical.y insulated within one ce. board in 
order to control to the optimal generation-of-electrical-energy output state, each ce! is connected with a serial or 

T^T^TT 9 10 ' demand ° UtPUt - H ° WeVer ' in the conventional sample, the technica. problem which cannot 
contra, the electnca hnsta.lation method of eels by the condition of having connected with juxtaposition electricaHy even if a 

condu7 > < ° f ,OW6r e ' eCtr0de ' ayer f ° rmS ^ e ' eCtr0lyte ' ayer the silicon substrate which shows electronic 
conduction nature for every opening with the configuration which touches directly occurred in the temperature field in 
which a fuel cell is used. 

which thlT me T fane reS f anCe ° f 3n e ' eCtr0lyte '^^ iS Sma "' and e ' eCtr0de reaCtion area can ^ure enough the p.ace 
Til 7 ,S m Vi6W ° f t6ChniCal Pr ° blem kn ° Wled9e Which Such conventional technology has and 
is made into the purpose, and is to offer the eel and its manufacture method for reliab.e solid oxide fue. ce.ls to the use 
which moreover performs deactivation frequency. Moreover, other purposes of this invention are by forming two or more 
eels which became independent electrically, and making it one eel board to offer the eel board and its manufacture 
method for the solid oxide fuel cells which are easy to control a generation-of-electrical-energy output the optimal. 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for the ability of the 
above-mentioned purpose to be attained by adopting a laminated structure in which a predetermined electrode .ayer and 
a predetermined solid electrolyte layer were formed, using a predetermined substrate etc., as a result of repeating 
examination wholeheartedly that the above-mentioned purpose should be attained 

[0015] Namely, a ce. for fue. ce.ls of this invention is set in a eel for so.id oxide fue. cells which has a laminated structure 
which pinched a solid electrolyte layer in an up electrode layer and a lower electrode layer. It has a substrate which has 
opening penetrated on the inferior surface of tongue from the upper surface. The above-mentioned up electrode layer A 
laminating is carried out so that the above-mentioned opening may be blockaded at least on on top [ of the above- 
mentioned substrate / all or some of ]. The above-mentioned solid electrolyte layer is covered by inferior surface of tongue 
of the above-mentioned up electrode layer through the above-mentioned opening from at the bottom [of the above- ■ 
mentioned substrate / all or some of ], and the above-mentioned lower electrode layer is characterized by carrying out the 
laminating to at the bottom [ of the above-mentioned solid electrolyte layer / all or some of ] 

[0016] Moreover, a manufacture method of a eel for fuel cells of this invention, or a eel board In order to be the method of 
manufacturing a eel for fuel ce.ls. or a eel board for fuel ce.ls according to claim 2 and to form the following production 

a 77 n9S ' A Pr ° dUCti0n process of a substrate whj ch forms a mask layer in an inferior surface of tongue at 
least. : A production process which forms an up electrode layer in the upper surface of the above-mentioned substrate 
From production process ». by Ushiro : « And a production process which forms opening in the above-mentioned ' 

r m Tn r ar T °h f0 " OWin9 Pr ° dUCti0n PrOC6SS " " A Pr ° duCti0n Pr0cess ' " which form a e'ectrolyte .ayer 

from an opposite side with a substrate side in which the :above-mentioned up electrode layer was formed it is 

charactenzed by including a production process which forms a lower electrode layer from the same field as the above- 
mentioned solid electrolyte layer carried out after production process " 
[0017] 

[Function] The inferior surface of tongue of the up e.ectrode .ayer which has covered a cover and opening for opening in 
the up electrode .ayer from the upper surface of a substrate in the eel and ce. board of this invention using the substrate 
The upper surface of the solid electrolyte layer which has covered opening from the inferior surface of tongue of a 

IT™* T T direC !! f y ' C0V6rS 3 '° Wer 6leCtr0de ' ayer ° n the inferior surface of ton 9 ue of a solid electrolyte layer 
and smee the inferior surface of tongue of a solid electro.yte ,ayer and the upper surface of a .ower e.ectrode .ayer 
considered as the configuration which contacts directly, the cellular structure of the thin film which reduced the membrane 
resistance for a solid e.ectro.yte .ayer is rea.izab.e. Moreover, at the time in the middle of a ce. manufacturing procels of 

nd Z T: SO ' id Cann0t ^ 6aSily deStr ° yed by the ' aCk ° f fi ' m °" the Stre ^ h «" " 

subsU f « T T e " *■ Furthermore . though it is oxygen ion conductivity even when the ' 

nltt r : r on nature is used - the soiid eiectroiyte iayer wnicn d ° es not **>» »<*<**> ****** 

bolrd in h h t inSidS Wa " SUrfaCe ° f ° Penin9 ' 3nd * a ' S0 b6C0mes P° ssible to manufacture the ce. 

board n which two or more ce.s which became independent electrically were formed. Thereby, according to a demand 

;l mUm ^ ° f 3 9eneration-of-e.ectrica,-energy output becomes possib.e [ manufacturing an easy fue. ce.. ] 
Zit T Ver ' Z menti ° ned ab0V6 ' " iS 9 °° d 3150 38 3 confi 9 uration of a substrate which formed the insu.ating stress 

17T . yer r ,n U T SUrfaCe 81 ' eaSt S ° th3t ° Penin9 a " mi9ht n0t be C0Vered « and —red opening in the up 

e ec rode .ayer from on that, and in this case, though electronic conduction nature is shown in the use to a fuel cel. a so.id 

e.ectro.yte .ayer and a coefficient of thermal expansion can choose the substrate materia, which is we., in agreement 
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Thereby, the eel for fuel cells with the high reliability which is hard to be destroyed can be offered to the temperature 
change generated at the time of the deactivation of a fuel cell. 

[0019] Furthermore, according to the manufacture method of this invention of having applied this semiconductor mass 
production technology, the thickness of a solid electrolyte layer is thin and manufacturing efficiently the eel and eel board 
which have the precise cellular structure can carry out. Moreover, as compared with the case where a comparatively hard 
and weak solid electrolyte film is formed as self-supported film, destruction, in a manufacturing process can be lessened 
according to the production process which forms the up electrode layer of porosity nature as self-supported film, and 
forms a solid electrolyte layer in this. Moreover, the substrate which formed opening beforehand can be used for 
manufacture by establishing the production process which removes the production process and this which form a 
temporary substrate. A solid electrolyte and a coefficient of thermal expansion can choose freely the substrate which was 
well in agreement, without taking into consideration the endurance of the solid electrolyte layer to the etching reagent of a 
opening formation production process, if the substrate in which the opening was formed can be used. Therefore, the 
cellular structure with the high reliability which is hard to be destroyed to a temperature change can be manufactured. 
[0020] 

[Embodiment of the Invention] Hereafter, the eel for fuel cells and eel board of this invention are explained to details. In 
addition, in this specification," 0 /^", unless it mentions specially, mass percentage is shown. Moreover, it cannot be 
overemphasized that the configuration of explanation which these are equivalent elements and was mutually replaced 
although the electrode layers were indicated [ one field of each class, such as a substrate and an electrode layer, ] for 
convenience to be a "surface electrode" and an "up electrode", a "rear-face electrode", a "lower electrode", etc. according 
to a "rear face" and a "inferior surface of tongue", and this for the "surface" and the "upper surface", and other fields is 
also included in the range of this invention. 

[0021] Like ****, the eel for fuel cells of this invention is an indispensable component about the substrate (hole aperture 
substrate) which has opening, a lower electrode layer, a solid electrolyte layer, and an up electrode layer. It has the 
function which also makes easy the electrical connection at the time of forming a fuel cell with the obtained eel and the eel 
board while the above-mentioned substrate is useful although the laminated structure of a solid-electrolyte layer required 
to have opening which penetrates between the upper surface-inferior surface of tongue, and discover a generation-of- 
electrical-energy function, the up electrode layer which pinches this, and a lower electrode layer holds to stability, and it 
achieves the function which makes formation and integration of a laminated structure easy. In addition, as a substrate for 
eel boards, that in which two or more above-mentioned openings are formed is used. As this substrate, ceramic boards, 
such as common heat resisting glass, such as quartz glass and Vycor glass, an alumina and a silicon nitride, and silicon 
carbide, can be used in consideration of an above-mentioned function. Moreover, although metal plates which use as a 
principal component the silicon wafer and nickel in which cell conductivity is shown in a fuel cell operating-temperature 
region, and iron, such as a metal and SUS, can be used, it can consider as the configuration which in such a case added 
the insulating stress relaxation layer so that opening might not be covered to the near substrate with which the near 
substrate side in which the above-mentioned up electrode layer is formed, and/or the above-mentioned lower electrode 
layer are formed. The cross section of a eel board in case a substrate has an electronic conduction nature material in 
drawing 1 was shown. 

[0022] In the eel for fuel cells of this invention the electrode layer of either a fuel electrode or an air pole to one field of the 
above-mentioned substrate, for example, the upper surface, as the above-mentioned up electrode layer The laminating is 
carried out so that opening may be blockaded, and the point that the laminating of another electrode layer is carried out in 
this order has been the feature from the inferior surface of tongue which is the side and the opposite side in which the 
above-mentioned up electrode layer is formed as the above-mentioned solid electrolyte layer and the above-mentioned 
lower electrode layer. Moreover, in opening of the above-mentioned substrate, the upper surface of the above-mentioned 
solid electrolyte layer contacts the inferior surface of tongue of the above-mentioned up electrode layer, and directly, and 
the upper surface of the substrate which forms opening, the inferior surface of tongue of the insulating stress relaxation 
layer which carried out the laminating on the substrate, the inferior surface of tongue of the above-mentioned up electrode 
layer, and the upper surface of the above-mentioned solid electrolyte layer are constituted so that it may become the 
same field mostly. In addition, in this invention, the field where the up electrode layer and the lower electrode layer are put 
on the continuous solid electrolyte layer can be used as a cel. So, the eel of this invention covers one piece or two or more 
substrate openings, and may be formed. 

[0023] In addition, in the above-mentioned insulating stress relaxation layer, although opening of the above-mentioned 
substrate is not blockaded, it is good also as format which covers a part of opening of the above-mentioned substrate, for 
example, the shape of a frame which projected a little from the opening edge etc. Moreover, although the material which 
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contains the mixture of a silicon oxide, a silicon nitride, the Lynn silica glass (PSG), Lynn boro-silicated glass (BPSG), an 
alumina, a titania, a zirconia or MgO(s), and such arbitration, and makes these a principal component preferably as a 
material used suitably is mentioned, it is not limited to these. 

[0024] Next, the laminating of the up electrode layer is carried out so that the above-mentioned opening may be 
blockaded at least on on top [ of the above-mentioned substrate / all or some of ]. Moreover, the so-called fuel electrode 
layer and another side can be used for an up electrode and a lower electrode for either as an air pole layer. Although well- 
known nickel, a nickel cermet, platinum, etc. can be used as a fuel electrode material and perovskite mold oxides, such as 
La1-xSrxMnO<SUB>3 and La1-xSrxCo03, etc. can be typically used as an air pole material, it is not limited to this. 
[0025] Moreover, according to the manufacture method mentioned later, the above-mentioned up electrode layer can be 
formed as a thin film to 10 micrometers of thickness numbers. For example, after forming an up electrode layer, according 
to the manufacture method which forms a opening in a substrate, and the manufacture method which plugged up 
substrate opening with the temporary substrate upwards, and forms an up electrode layer, it can form in the shape of a 
thin film. Furthermore, the function as a substrate at the time of forming the above-mentioned solid electrolyte layer 
depending on the manufacture method may be achieved, and it can be made the shape of a thick film or sheet metal 
whose thickness is about hundreds of micrometers. For example, it can also form by sticking the up electrode layer of the 
shape of 200-micrometer sheet metal on the substrate with which opening is formed by electronic conduction sexual 
conjugation material, such as a ceramic system jointing material for corrugated fibreboard, a platinum paste, and wax 
material. 

[0026] Next, a solid electrolyte layer is covered by the inferior surface of tongue of the above-mentioned up electrode layer 
through the above-mentioned opening from at the bottom [ above-mentioned / of a substrate / all or some of ]. This solid 
electrolyte layer can also be formed extensively, and patterning can be carried out only to a part for opening, and it can 
also be formed in the substrate containing opening. Furthermore, also in an up electrode layer or a lower electrode layer, it 
can also form in a substrate side extensively, and patterning can be carried out only to a part for opening, and it can also 
form in it. The configuration which forms the configuration or the up electrode layer, electrolyte layer, and lower electrode 
layer of opening can be made into a square, a rectangle, a polygon, a round shape, etc. 

[0027] Moreover, although the stabilized zirconia which dissolved the oxidation neodium (Nd 203) which is a well-known 
material, samarium oxide (Sm 203), yttria (Y203), oxidation GATORINIUMU (Gd 203), etc., the Seria (Ce02) system 
solid solution, a bismuth oxide, LaGa03, etc. can be used for the above-mentioned solid electrolyte layer, it is not limited 
to this. 

[0028] Moreover, a eel board can be used as a practical product attaining the high increase in power of the fuel cell which 
promotes integration of a eel and is obtained by connecting plurality two-dimensional in the direction almost perpendicular 
to the direction of a laminating, unifying and changing to it, and making the above eels into such a gestalt. 
[0029] Next, the eel of this invention and the manufacture method of a eel board are explained. The manufacture method 
of this invention contains following production process ** - **. In addition, production process ** which forms production 
process ** or the temporary substrate which forms a temporary substrate layer, and production process ** or production 
process ** which removes these can be added to the manufacture method of this invention. 

[0030] production process **: - one [ at least ] field of a substrate, and the field of another side of the production process 
production process **:substrate which forms the mask layer for forming opening in an inferior surface of tongue typically - 
On the upper surface, typically an up electrode layer To a substrate, Production process production process ** to form : 
opening Production process production process ** which forms the temporary substrate layer for forming the production 
process production process **:solid electrolyte layer which forms a lower electrode layer from the same field with the 
production process production process **:solid electrolyte layer which forms a solid electrolyte layer from an opposite side 
with the substrate side in which the production process production process **:up electrode layer to form was formed : the 
temporary substrate layer formed by production process ** Production-process production-process ** to remove: The 
production process which removes the temporary substrate formed by production process production process 
**:production process ** which forms a temporary substrate so that opening may be plugged up [0031] Cross-section 
explanatory drawing of production process ** - ** was shown in drawing 2 . In the above-mentioned production process, in 
principle, production process ** is Ushiro, and is carried out before production process ** from production process **, and 
production process ** is carried out after production process **. Moreover, whichever of production process ** and 
production process ** may be carried out first. 

[0032] Furthermore, the front stirrup of production process ** by which production process ** which forms the temporary 
substrate layer which is an addition production process forms opening in a substrate may be carried out behind, and can 
be carried out before the solid electrolyte stratification. Production process ** can be carried out after the solid electrolyte 
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stratification before forming an up electrode layer. That is a eel or a r*i ~ u 

process « which forms the temporary substrate layer fo fermTi t , manufactured in order of production 

which production process » and « ^ . e ' eCtr ° lyte tayw> pr ° duCtion P rocess " Ohe order 

forms a' sCid-e.ectro^e ^ aye prod ^ ^ h 3 "*««. P*- " which 

removes the above-mentioned tempo 1" sZrate taTJ^ T * ^ " Which 

Cro„ 

an electrode iayer has thehi 9 hir^ 

electrolyte layer precisely thinlv ann ran r h m c» ^ be no necessit y and to form an 

expansion. For ^£l£Z^j£Z * TTT ™ *>~ ° f M 

which glass and the oxide ^eZ Z T^T, T ^ ^ 1 ° mad by m ^ the si,ico " ^fer in 

substrate layer m^^^J^T *" ° f thermal - a temporary 

making the abov ^^ ^^^l P^-t made from plastics, etc. rival in a substrate. As a method of 

method, an u^^^TT^ used Z _.■ ^ riVa " n9 ' 3 """^ an0de ^ C °^^ ion 

S3EE=^__3SS£L 

-KM, atmosphere „ performing 0^^™!, C8Se ' " ' S eaS " y rem ° Vab " * » - 

process « which form an up electrode laver in tha substrate, and the substrate upper surface, production 

process - which remove f^^^^^S^' ° Penin9 W3S p, ^ ed U P- 

solid-electrolyte layer and production ??, P " UP ° Penm9 ' P roduction P^cess *• which form a 

theabove-mln^ 

materia, and po.yimide to opening s t a a Z^Z^ ^ ° fa ^ resist 

mentioned. Moreover, as aLZToUerZZT ' Pnnt ' n9, ^ C '° Se SUbStrate °P enin 9 * 

-nodofperformingoxy ™ 

opening, a tabular substrate can be (nrm.H „« eU8ea ln « a ™on, " production process •• which fofms a substrate 
atsn the method ot forming the 7 T * °""'" 9 " '° m "' and »«• '* 

r,crer = i~ 

applying method, etc. Moreover substrate nr.vvLi„n f I 7 ° d ' the so1 gel process - the 

the request pattern by wel E£ we, Pr ° CeSS " ^ Perf ° rmed by ^ ° penin 9 ^ 
principal component, or the si ^! ^ S °' Uti ° n "** U ~ * as a 

used. Moreover, a resist can be used as a matenll S ' "I f P ?! COmPOnent • Whe ° eXample ' Si substrat « 
also be applied. In this 7J7ZZ"~-~' ^ layer a " d ,he ^ etchin 9 a laser process, etc. can 

remove, a resiat ia performed Lre^r ' ProaU ' !,to, W " ,he P ' Mual "' «"* 

fomre opantng ,„ a eubstrafe. *e ^ZTZT^TZZ ^Z^ TT " ^ 
upper surface of the substrate containina an un PiartroHo , .! 9 ( SG) etC ' Can be formed in the 
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layer or lower electrode layer in production process ** and ** can be formed in a request pattern by well-known vacuum 
deposition, the spatter, the spraying process, the spray method, the applying method, etc. Furthermore, although an 
approach is chosen with a substrate material or an electrolyte material when carrying out the laminating of the insulating 
stress relaxation layer, a metallic oxide and a ceramic layer can be formed by the well-known CVD method, PVD, the 
spraying process, the applying method, etc. Furthermore, a thermal stress relaxation layer can also be further formed on 
an insulating stress relaxation layer in order to ease the thermal stress of a substrate, a solid electrolyte layer, or a 
substrate and an electrode layer. 
[0037] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to details further, this 
invention is not limited to these examples. 

[0038] (Example 1) The eel board which this example completed to drawing 5 is shown. Ten ten piece x eels 6 which have 
opening of 2mm angle degree in the Si substrate 1 of 10cm angle are formed. The up electrode layer 4 is formed so that 
opening 8 may be covered in one side of the substrate with which the insulating stress relaxation layer 2 is formed in one 
side (surface), and much openings 8 are formed, and the insulating stress relaxation layer 2 was formed, and it is formed 
so that the solid electrolyte layer 3 may contact the inferior surface of tongue of the up electrode layer 4 directly in rear- 
face opening. The lower electrode layer 5 is formed in the bottom of the solid electrolyte layer 3. 

[0039] Hereafter, the production process is explained using drawing 6 and drawing 7 . Drawing 6 and drawing 7 are the 
fragmentary sectional views and plans of a eel board in each manufacturing process. First, as shown in drawing 6 , about 
3000A (BPSG) of insulating stress relaxation layers 2, for example, Lynn boro-silicated glass, was formed with the well- 
known CVD method to both sides of the Si substrate 1 (a). Subsequently, the silicon etching opening 7 was formed by the 
etching method according the field of a request of the BPSG layer 2 on this rear face of a substrate to the 
photolithography method and HF aqueous solution (b). Subsequently, silicon etching was performed at the temperature of 
about 80 degrees C using the silicon etching reagent, for example, a hydrazine, and while forming the substrate opening 8 
between the surface-rear faces of the Si substrate 1 , the diaphragm 9 of the BPSG layer 2 was formed (c). Subsequently, 
the up electrode layers 4, such as YSZ (yttria stabilized zirconia) and nickel (nickel), were formed in the field of 1.5cm 
angle about 5000A in thickness, for example so that a diaphragm 9 might be covered using a vacuum evaporationo mask 
by the source RF spatter of two (d). 

[0040] Subsequently, it etched from Si substrate rear face by the chemical dry etching using CF4 gas, the BPSG layer 
diaphragm 9 in the rear face of the up electrode layer 4 was removed, and the rear face of the up electrode layer 4 was 
made to express, as shown in drawing 7 . At this time, the BPSG layer of Si substrate 1 rear face was also removed by 
coincidence (e). Subsequently, about 2 micrometers (yttria stabilized zirconia) of YSZ(s) were formed by RF spatter as a 
solid electrolyte layer 3 on the Si substrate inferior surface of tongue (f). Subsequently, RF spatter was used for the lower 
layer of the solid electrolyte layer 3 from Si substrate 1 rear face, about 5000A of LSM was formed, and the lower 
electrode 5 which contacts solid electrolyte layer 3 rear face directly was formed (g). 

[0041] In order to carry out a laminating, using as a fuel cell stack Si substrate (eel board) with which the eel created as 
mentioned above was formed, the separator shown in drawing 8 was prepared separately. The dicing saw was used for 
both sides of Si substrate of 10cm angle, and formation processing of the gas passageway was carried out. The fuel cell 
which consists of the eel board by which carried out the laminating of the separator by the well-known method, and the 
laminating was carried out the separator of two sheets and between them to both sides of the above-mentioned eel board 
was installed into the electric furnace. The generation-of-electrical-energy property was evaluated having used electric 
furnace temperature as 700 degrees C by having used oxygen gas as the sink in the separator passage which carried out 
the laminating to the separator passage formed in the eel board upper surface on hydrogen gas and the eel board inferior 
surface of tongue. They were open-circuit-voltage 0.95V and maximum output 0.2 W/cm2. 

[0042] As mentioned above, the eel for fuel ceils which consisted of thin films which reduced the electric resistance of an 
electrolyte layer was able to be offered. It enabled this to offer the fuel cell excellent in generating efficiency. 
[0043] (Example 2) The production process of this example is explained using drawin g 9 and drawing 10 . Drawin g 9 and 
drawing 10 are the fragmentary sectional views and plans of a eel board in each manufacturing process. As shown in 
drawin g 9 , four piece x four-piece hole processing of the opening of 3mmphi was carried out by using the high silica glass 
of 0.5mm in thickness, and 5cm angle as a substrate 11 (a). Subsequently, silane coupling material was applied to Si 
substrate surface as a temporary substrate 12, and it installed in the upper surface of a substrate 1 1 , and was made to 
heat-treat and rival at 200 degrees C (b). Next, 5 micrometers of YSZ(s) were formed from the substrate inferior surface of 
tongue by RF spatter as a solid electrolyte layer 13 to opening by the desired pattern using the vacuum evaporationo 
mask (c). Subsequently, 1 micrometer of LSM was formed by RF spatter so that the solid electrolyte layer 13 might be 
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directly pasted from the inferior surface of tongue of a substrate 1 1 as a lower electrode layer 14 (d). 
[0044] Subsequently, as shown in drawing 10 , exfoliation removal of the temporary substrate 12 was carried out with the 
etching reagent of a fluoric acid system (e). Subsequently, YSZ and 1 micrometer of nickel were formed by the source 
spatter of two as an up electrode layer 15 from the substrate upper surface (f). 

[0045] Thus, the generation-of-electrical-energy property was evaluated for the formed eel board like the example 1. In 
700 degrees C, open end voltage 0.92V and output 0.2 W/cm2 were obtained. As mentioned above, since the electrolyte 
layer and the coefficient of thermal expansion formed the cellular structure which electrolyte resistance reduced by thin- 
film-izing an electrolyte layer by electric insulation using the near substrate, in the same substrate, patterning of the eel 
which became independent electrically for every substrate opening and every opening some was able to be carried out, 
and it was able to be formed. Thereby, in order to obtain the optimal generation-of-electrical-energy output according to 
the supply condition of material gas, the temperature distribution in a gene ratio n-of-electrical-energy demand and a fuel 
cell, etc., series connection of each eel was carried out electrically, and it became possible to manufacture a fuel cell with 
easy carrying out parallel connection. 

[0046] (Example 3) The production process of this example is explained using drawin g 11 . Drawin g 1 1 is the fragmentary 
sectional view of the eel board in each manufacturing process. As shown in drawing 1 1 , silicone system resin 22 was 
applied to the high silica glass 21 which formed the same opening as an example 2 first from the substrate inferior surface 
of tongue, the opening was buried, and after making it heat and harden at 200 degrees C, the upper surface of a substrate 
was ground (a and b). Subsequently, the up electrode layer 23 which consists of YSZ and nickel like an example 2 was 
formed in the substrate upper surface (c). Subsequently, the ammonia system etching solution removed silicone system 
resin 22 (d). Subsequently, the solid electrolyte layer 24 and the lower electrode layer 25 were formed like the example 2 
(e)- 

[0047] thus, the formed eel board - an example 1 -- the same - carrying out - a generation-of-electrical-energy property - 

- evaluating - 700 degrees C - setting - disconnection - short - voltage 0.89V and output 0.19 W/cm2 were obtained. 
As mentioned above, the electrolyte layer and the coefficient of thermal expansion were able to form the cellular structure 
which electrolyte resistance reduced by electric insulation by thin-film-izing an electrolyte layer using the near substrate. 
[0048] (Example 4) The production process of this example is explained using drawing 12 . Drawing 12 is the fragmentary 
sectional view of the eel board in each manufacturing process. As shown in drawing 12 , 10 micrometers of alumina layers 
27 were first formed in both sides of nickel radical alloy substrate 26 with a thickness of 0.2mm by the spraying process as 
an insulating layer (a). Subsequently, the same opening as an example 2 was formed, silicone system resin 28 was 
applied from (b) and a substrate inferior surface of tongue, the opening was buried, and after making it heat and harden at 
200 degrees C, the upper surface of a substrate was ground (c). Subsequently, the up electrode 29 which consists of 
nickel was formed in this upper surface (d). Subsequently, the ammonia system etching solution removed silicone system 
resin 28 (e). Subsequently, the electrolyte layer 30 and the lower electrode layer 31 were formed like the example 2 (f). 
[0049] thus, the formed eel board - an example 1 - the same -- carrying out - a generation-of-electrical-energy property - 

- evaluating disconnection - short - voltage 0.82V and output 0.19 W/cm2 were obtained. 
[0050] 

[Effect of the Invention] As explained above, according to this invention, it writes adopting the laminated structure in which 
a predetermined electrode layer and a predetermined solid electrolyte layer were formed, using a predetermined substrate 
etc., and the membrane resistance of an electrolyte layer can be small, electrode reaction area can secure enough, and 
the eel and its manufacture method for reliable solid oxide fuel cells can be offered to the use which moreover performs 
deactivation frequently. Moreover, according to this invention, the eel board and its manufacture method for the solid oxide 
fuel cells which are easy to control a generation-of-electrical-energy output the optimal can be offered by forming two or 
more eels which became independent electrically, and making it one eel board. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

2 - ^TT ha H b T ! anS,ated ^ C ° mPUter - 80 the tranS ' ati0n ™* not reflect ^ 0"ginal Precise.y 

2. shows the word which can not be translated. "wseiy. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



Qrawingj] it is the cross section showing one example of the eel board of this invention 

J I! IT 6 ?" e T at0ry draWin9 Sh ° Wing the manufacturi "9 P-cess of one example of a cel. 
Piawrngj s cross-sect.on exp.anatory drawing showing the manufacturing process of one example of a eel 
^rawmgjt] „ ls cross . section explanatory drawjng s ^ mar)ufa "J 6 ° a c * 

L 6 strabism r the cross section showin9 ° ne * ^ - b - d ™ e p i° a cel - 

ce^Srf SeCt, ° n P ' ane 6XP,anat0ry draWin9 Sh ° Win 9 the manufacturing process of one example of a 

11 iS Cr ° SS S6Cti0n P ' ane eXP ' anat0ry draWin9 Sh0Win9 the "-nuMurtnfl process of one examp,e of a 
[DraWlnq 81 11 is the P |ane and side elevation showing the separator for fuel cell stacks 

SaT 11 " Cr ° SS S6Cti0n and P ' ane eXPlanat0ry draWin9 Sh0Wi " 9 thS —ufacturing process of one example of a 
I^ifoa^ 1 " 15 Cr ° SS S6Cti0n 3nd P ' ane eXP,anat °^ draWin9 Sh0Win9 the manufacturing process of one example of 
ISJ^ It Is cZlT" eXP ! anat0fy dfaWin9 Sh ° Win9 manufacturi "9 P—ss of one example of a eel board 

of ZT * drawin9 showing the manufacturin9 process of one examp,e of a cei boa - 
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